Introduction
Administration of progesterone by means of a progesterone-releasing intravaginal device (PRID : Ceva Australia) can be effective in controlling the time of oestrus and ovulation in cyclic cows and can induce oestrus and ovulation in anoestrous cows (Roche, 1976; Bulman & Lamming, 1978) . Treatment periods of 14 days or longer give precise control of the time of oestrus but shorter periods of treatment control the time of oestrus less effectively because of residual luteal activity at the conclusion of the treatment (Roche & Gosling, 1977; Roche, 1978) . Progesterone treatments must approximate or exceed the length of the luteal phase of the oestrous cycle if treatment is to outlive the corpora lutea of all cows in randomly cycling herds. However, when exogenous progesterone is given within the first 3 days after oestrus the secretory life of the corpora lutea is substantially reduced (Ginther, 1971) . When treatment periods of less than 14 days are used in randomly cycling herds, synchronization can only be achieved when luteolysins are included in treatment regimens. Oestrogens have been shown to possess both luteolytic and luteotrophic properties when given alone, or in association with progestagens (Wiltbank, 1966; Lemon, 1975) and oestradiol benzoate has been used with PRIDs to improve synchronization of oestrus (Roche, 1978) . Prostaglandins have also been shown to be effective luteolysins (Cooper, 1974) and have been used to improve the synchronization of oestrus after short treatments with a PRID (Roche, 1976; Hansel & Beai, 1979 Neill, Johansson, Datta & Knobil (1967) and incorporating the modifications of Johansson (1969) .
A light petroleum ether of boiling point 40-70°C (May and Baker, Australia) was used which did not extract steroids from plasma in amounts significantly different from those reported by Johansson (1969) ; 88% ± 1% vs 86% ± 3% (mean ± s.e.m.) recovery of progesterone and 00-0-3% vs 0-0-0-3% (range) recovery of [l,2-3H]corticosterone respectively. The lowest concentration of progesterone distinguishable from zero was 0-2 ng/ml (P < 0-001), while within-assay variation was 11-9% (coefficient of variation of duplicates of 24 unknown samples) and between-assay variation was 10-1% ( fig. 2 ) in progesterone values in heifers that did not receive cloprostenol was markedly greater than in those that did (P < 0-001). In heifers receiving cloprostenol there was no effect of oestradiol benzoate on progesterone levels whereas in those that did not receive cloprostenol there was a major effect of oestradiol on the pattern of progesterone concentrations (oestradiol benzoate linear and quadratic day of bleed interactions, < 0-001).
The incidence of oestrus and progesterone concentrations after treatment. Of the 26 heifers, 17 showed standing oestrus after removal of PRIDs but there was no effect of treatment on the incidence of oestrus. All but one of the 17 were first observed in oestrus on the 2nd day after removal; the remaining heifer first showed oestrus on the 3rd day.
After PRID removal progesterone concentrations fell and remained low for several days (Text- fig. 2 ). By 12 days after withdrawal values had risen and then fallen again 19-27 days after PRID withdrawal.
Discussion
The results of Exp. 1 showed the effects of exogenous oestrogen and progesterone on peripheral plasma progesterone concentrations when administered at various stages of the oestrous cycle. (Wiltbank, Ingalls & Rowden, 1961; Lemon, 1975; Gengenbach, 1976) and this could explain the changes in progesterone concentrations in Exp. 1. However, it is also possible that oestradiol benzoate altered the rate of absorption of exogenous progesterone through effects on vaginal secretions and vascularity, or altered the rates of transport and metabolism of progesterone.
Experiment 2 was designed to examine further the effects of oestradiol benzoate and in particular to determine whether the effects of oestradiol were mediated through the corpus luteum (CL) or through some other pathway. PG is an effective luteolysin (Cooper, 1974) , and when administered to heifers at PRID insertion on Day 10, the resulting plasma progesterone levels were almost identical to those observed in heifers treated with PRID alone on Day 3 in Exp. 1 (see (Smith et al., 1984) .
The rise in progesterone concentrations seen in heifers that received oestradiol benzoate in Exp. (Hansel, 1975; Hixon et al., 1983) . It would appear that injections of oestradiol benzoate have hastened the luteolytic processes, although in the cow the exact nature of these processes has yet to be defined.
In untreated cows the CL normally stops secreting progesterone by Day 20 (Henricks, Dickey & Hill, 1971 ; Shemesh, Lindner & Ayalon, 1971) 
